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(g) Method and apparatus for sorting materials. 



Apparatus for sorting material (13,14) into desired and undesired portions ttiereof compnsing support 
means (10,11) for supporting nraterial (13.14) to be sorted ; examination n^eans (20,32) for determining 
the presence on the support means (10) of any undesired material (13) ; at least one conduft means 
(22,23) having an Inlet portion (22) through which undesired material (13) may be witiidrawn from tiie 
support means (10,11) ; suction means (25) for communicating with the or each conduit means (22,23) 
so as to cause undesired material (13) to be withdrawn theretiirough by suction; and nwvement 
effecting means (26), controlled by ttte examination means, for moving the inlet portion (22) of the or 
each conduit means (22^3) between a first position In which it is spaced from ttie support means (10,11) 
and Is closed to the suction means (25), and a second position In which It Is adjacent to tiie support 
means (10,11) and Is open to the suction means (25). 
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This invention concerns a method and apparatus 
for sorting material such, for example, as a foodstuff, 
into desired and undeslred portions thereof. 

The temi ^Vnaterlal", as used herein, is intended 
to have a broad meaning so as to include pieces of 5 
solid notorial; particulate material; material, e.g. a 
slurryt containing a liquid: and material in the form of 
a puree or the like. Moreover the material may be of 
animal, mineral or vegetable origin or any combi- 
nation thereof. Although not so restricted, however, io 
the invention is particularly applicable to the sorting of 
foodstuff to remove blemished or unwanted parts 
thereof. 

It is known in a canning process for canning 
tomato pieces to pass these pieces on a conveyor belt is 
past a number of operath/es who try to remove any 
calyx or blemished material therefrom by hand. This, 
however, is a slow and expensive procedure which is 
not particulariy effecthfe in removing all the undeslred 
material and results fai substantial loss of good pro- 20 
duct. 

According, therefore, to the present invention, 
there is provided apparatus for sorting material into 
desired and undeslred portions thereof comprising 
support means for supporting material to be sorted; 
examination means for detenmlning the presence on 
the support means of any undeslred material; at least 
one conduit means having an inlet portion through 
which undeslred material may be withdrawn firom the 
support means; suction means for communicating 
with the or each conduit means so as to cause unde- 
slred material to be witiidrawn therethrough by suc- 
tion; and movement effecting means, controlled by 
the examination means, for moving the Inlet portion of 
the or each conduit means between a first position in 
which it is spaced from the support means and is 
dosed to ttte suction means, and a second position In 
which it Is adjacent to tiie support means and Is open 
to the suction means. 

Preferably, the inlet portion of the or each conduit 
means is movable with respect to the remaining por- 
tion thereof, each inlet portion, when in the said sec- 
ond position, communicating witii the respective 
remaining portion, and each inlet portion, when in the 
said first position, being out of communication with the 
respective remaining portion. 

The or each inlet portion may be provided witi) 
cutting means which are an^nged to separate unde- 
slred material from desired material as a result of the 
inlet portion being moved Into the second position, 
whereby such undeslred material may be wKhdrawn 
by suction through the Inlet portion. 

The or each conduit means tnay have a suction 
control valve therein which is controlled so tiiat the 
respective inlet portion is not subjected to suction until 
the desired material has been separated by the cut- 
ting means. 

Preferably, the internal cross-section of the or 



each inlet portion is reduced in a direction away from 
the support means. 

There may be a plurality of conduit means which 
are arranged longitudinally of and which are arranged 
to communicate with a common manifold connected 
to the suction means, the internal cross-section of the 
common manifold increasing in the directton of flow 
tiierethrough. The common manifold may communi- 
cate witii valve means arranged to keep the pressure 
of the air in tiie common manifold substantially con- 
stant 

A suction vessel may be provided which com- 
municates with an outiet portion of the or each conduit 
means. 

Preferably, there are means for subjecting the 
suction vessel to suction throughout tiie whole of a 
sorting operation. 

Means are preferably provided for effecting rela- 
tive movement between the support means and the 
examination means. 

The support means may be a conveyor belt for 
moving the material successively past the exami- 
nation means and tiiereafter past the or each inlet por- 
tion; the examination means, on detecting undeslred 
material, effecting movement of a respective Inlet por- 
tion into its second position after a delay such that the 
undeslred material reaches the said respective inlet 
portion at that time. 

Means are preferably provided for producing a 
substantially level layer of the material on the support 
means. 

There may be a plurality of staggered rows of inlet 
portions arranged transversely of the conveyor belt 

A receptacle may be arranged to receive desired 
material which falls off tiie downsfa^am end of tiie con- 
veyor belt 

The Invention also comprises a method of sorting 
comprising employing apparatus as set forth above to 
sort material Into desired and undeslred portions. 
Thus the material may be a liquid-containing material 
or a puree. Alternatively, the undeslred material may 
be constituted by blemished parts of pieces of a food- 
stuff, the cutting means separating these blemished 
parts from the remaining parts of the said pieces. 

The invention is illusb^ted, merely by way of 
example, in the accompanying drawings, in which:- 
Figure 1 is a diagrammatic sectional elevation of 
a first embodiment of an apparatus according to 
the present invention for sorting material into des- 
ired and undeslred portions thereof; 
Figure 2 is a broken away plan view of part of the 
apparatus of Rgure 1; 

Figure 3 Is a view similar to that of Rgure 1 but 
illustrating a second embodiment of the present 
Invention; 

Figure 4 is a diagrammatic perspective view of a 
suction portion of a third embodiment of the pre- 
sent invention; and 



30 



35 



40 



45 



50 



EP0 460 849 A2 4 



Figure 5 is a cross-sectional view of a part of the 

structure shown in Figure 4. 

Referring ftrst to Figures 1 and 2, an endless con- 
veyor belt 10, which is driven by means not shown, 
has an upper run 1 1 onto an upstream portion of which 
there are delh^ered, by a feed conveyor 12, pieces of 
material (e.g. pieces of tomato) comprising blemished 
or other undesirable pieces, e.g. calyces, 13 which it 
is desired to remove, and unblemished pieces 14. The 
movement of the conveyor belt 10 takes the pieces 
13, 14 past a rotary spreader member 15 by means 
of which the pieces 13, 14 can be fonmed Into a sub- 
stantially level layer on the conveyor belt 10. The rot- 
ary spreader 15 may, however, be replaced by a 
reciprocating spreader or by any other spreader. 

Each of the pieces 13, 14 is moved by the con- 
veyor belt 10 past a viewing station 16 where It Is 
illuminated by lamps 1 7 and Is viewed by a camera 20 
having an optical system 21. 

After being so viewed, each of the pieces 13, 14 
is earned by the conveyor belt 10 beneath one of a 
plurality of inlet pipes 22 each of which forms an Inlet 
portion of a respective conduit means whose remain- 
ing portion is constituted by a conduit 23. As will be 
seen from Figure 2, there are two staggered rows of 
inlet pipes 22 which are arranged transversely of the 
conveyor belt 10 so as to ensure that any blemished 
piece 13 will pass directly beneath an inlet pipe 22. 

Each of the conduits 23 has an outlet portion 24 
which Is disposed within a common suction vessel 25 
which is provided with means (not shown) for subject- 
ing the suction vessel 25 to suction throughout a sort- 
ing operation. Thus blemished pieces 13 may be 
withdrawn from the conveyor belt 1 0 by suction so as 
to pass through the conduit means 22, 23. 

Each inlet pipe 22 is movable by a respective air 
cylinder 26 or other means between a first position in 
which it is spaced from the conveyor belt 1 0 and a sec- 
ond position in which it is adjacent to the latter. In Fig- 
ure 1, the left hand one of the two inlet pipes 22 
Illustrated therein Is shown as being In the first posi- 
tion while the right hand one of the two inlet pipes 22 
Is shown as being in the second position. 

As deariy shown in Rgure 1, each inlet pipe 22, 
when In its first position, is out of communication with 
its respective conduit 23, whereas when it Is in its sec* 
ond position, it is in communication with its respective 
conduit 23. In other words, the part 27 of each inlet 
pipe 22 remote from the conveyor belt 10 has a valve 
action with the adjacent part of Its respective conduit 
23, the said valve being open only when the inlet pipe 
22 is In its second position so that the Inlet pipe 22 is 
subjected to suction only at that time. 

Each air cylinder 26 is double-acting and is 
arranged to be driven by compressed air by way of 
one or other of two compressed air supply pipes 30, 
the supply of compressed air to each pair of supply 
pipes 30 being controlled by a respective solenoid 



vah^e 31. Each of the solenoid vah^es 31 is controlled 
by an electronic control system 32 which forms part of 
an examination means for detennining the presence 
on the conveyor belt 10 of the.blemished pieces 13, 

5 the said examinatton means also comprising the cam- 
era 20. The examination means 20, 32 Is such that, 
on detecting a blemished piece 13 at the viewing sta- 
tion 16, a signal is sent by the electronic control sys- 
tem 32 to the respective solenoid valve 31 so that the 

10 respective inlet pipe 22 is moved by the respective air 
cylinder 26 into its said second position alter a delay 
such that the blemished piece 31 reaches the respec- 
tive Inlet pipe 22 at that time. Accordingly, ttie 
blemished pieces 13 are removed by suction into the 

15 suction vessel 25, whereas the unblemished pieces 
14 fall off the downstream end of tiie conveyor belt 10 
into a receptacle 33. 

The apparatus shown in Figures 1 and 2 is suit- 
able for sorting whole tomatoes as well as tomato 

20 puree and may be used fora variety of other purposes 
such as the removal of black material from a kaolin 
slurry or the removal of burnt or discoloured material 
from fruit intended for use in a jam or other foodstuff. 
In Figure 3 there is shown a second embodiment 

2S of the present invention which is generally sbnilar to 
that of Figures 1 and 2 and which for this reason will 
not be described In detaQ, like parts being gWen like 
reference numerals. The Rgure 3 apparatus, how- 
ever, Is designed to make it particulariy suitable for 

30 the sorting of pieces of a foodstuff^ sudi as potato 
"chips*, some of which have blemished parts. Thus in 
Figure 3, completely unblemished pieces are shown 
at 34, while pieces 35 have blemished parts 36. 
In the Figure 3 construction, each of the inlet 

$6 pipes 22 is provided at its end adjacent to the con- 
veyor belt 10 witti a defect cutting tiiade 37 which is 
arranged to separate any blemished part 36 from a 
piece 35 as a result of the inlet pipe 22 being moved 
into its said second position, whereby such a 

40 blemished part 36 may be wiUidrawn by suction 
through tiie inlet pipe 22. Each conduit 23, moreover, 
has a suction control valve 40 therein which is control- 
led by the electronic control system 32 so that the res- 
pective inlet pipe 22 is not subjected to suction until 

48 the blemished part 36 has been separated by tiie 
defect cutting blade 37. 

Thus the blemished parts 36 are removed by sue* 
tion into the suction vessel 25, whereas the 
unblemished pieces 34 and tiie unblemished portions 

so of tiie pieces 35 fall off tiie downstream end of the con- 
veyor belt 10 and so Into the receptacle 33. 

In Rgures 4 and 5 there is shown a part of a third 
embodiment of an apparatus according to the present 
invention which is generally similar to that of eittier 

55 F^uresl and 2 or that of Rgure 3 and which for tills 
reason will not be described In detail, like reference 
numerals indicating like parts. 

In the enflbodiment of Rgures 4 and 5, however, 
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all the conduits 23 are arranged longitudinally of and 
are arranged to conmunicate with a conrmion mani- 
fold 41 which Is connected (by means not shown) to 
a suction source such as the suction vessel 25 shown 
in Figures 1 and 3. The internal cross-section of the 
common manifold 41 Increases in the direction of flow 
therethrough so that each of the conduits 23 is sut>- 
jected to substantially the same degree of suction, 
whereby to assist in preventing material which has 
been removed from the conveyor belt 10 from falling 
back on to the latter or from being precipitated onto 
and building up on a wall or walls of the common mani- 
fbid 41. 

That is to say, if all, or a large number, of the con- 
duits 23 were open at the same time, and If the internal 
cross-section of the common manifold 41 were con- 
stant along its length, the suction source would need 
to be able to exert a considerable suction force to 
ensure that the suction w^ adequate at the conduits 
23 nfK>st distant from the suction source. The tapering 
of the common manifold 41, however, reduces the 
degree of suction which needs to be exerted by the 
suc^n source so as to ensure that there will always 
be an adequate flow of air through the common mani- 
fold 41 such as will keep the removed material In sus- 
pension therein. 

The smaller diameter end 43 of the common 
manifold 41 may communicate with a valve (not 
- shown) which automatically moves in a dosing or 
opening direction when the air pressure at the smaller 
diameter end 43 falls or rises respectively so as to pro- 
duce automatic stabilisation of the air pressure in the 
common manifold 41, 

As shown In Rgure 5, the inlet pipe 22 of each 
conduit 23 has an internal cross^ection at its end por- 
tion 44 adjacent the conveycn- belt 10 which is reduced 
in a directton away from the latter. This accelerates 
the air passing through the end porfion 44 and thus 
helps to ensure that undesired material passes 
through the end portion 44 and so Into the conunon 
manifbld 41. 



Claims 

1. Apparahis for sorting material (13. 14) into des- 
ired and undesired portions thereof comprising 
support means (10,11) for supporting material 
(13, 14) to be sorted; examination means (20,32) 
for detenfnining the presence on the support 
mear^ (10) of any undesbed material (13); at 
least one conduit means (22,23) having an inlet 
portion (22) through whteh undesired material 
(13) may be withdrawn from the support means 
(10,11); suction means (25) for communicating 
wtth the or each conduit means (22,23) so as to 
cause undesired material (13) to be withdrawn 
therethrough by suction; and movement effecting 



means (26) , controlled by the exarrynation 
means (20,32). for moving the inlet portion (22) of 
the or each conduit means (22,23) between a first 
position in which it is spaced from the support 
5 means (1 0,1 1) and is dosed to the suction means 
(25), and a second position in which it is adjacent 
to the support means (10,11) and is open to the 
suctbn means (25). 

10 2. Apparatus as claimed in daim 1 characterised in 
that the inlet portion (22) of the or each conduit 
means (22,23) Is movable with respect to the 
remaining portion (23) thereof, each inlet portion 
(22), when in tiie said second position, communi- 

16 eating with the respective remaining portion (23), 
and each inlet portion (22). when in the said first 
position, being out of communication wlUi the res- 
pective remaking portion (23). 

20 3. Apparatus as dalmed in claim 1 or 2 character* 
ised in tinat the or each inlet portion (22) is pro- 
vided witii cutting means (37) which are arranged 
to separate undesired materia! (36) from desired 
material as a result of tfie inlet portion (22) being 

25 moved Into tfie second position, whereby such 
undesired material (36) may be withdrawn by suo- 
tion through the inlet portion (22). 

4. Apparatus as dalmed In daim 3 characterised In 
30 tiiat the or each conduit means (22,23) has a suc- 
tion control valve (40) therein which is controlled 
so that the respective inlet portion (22) is notsut>- 
jected to suction until the desired material has 
been separated by tiie cutting means (37). 

35 

5. Apparatus as dalmed in any preceding daim 
characterised in tiiat the internal cross-sedlon of 
the or each inlet portion (22) is reduced In a direc- 
tion away from tiie support means (10,11). 

40 

6. Apparatus as daimed in any preceding daim 
characterised in tiiat tiiere are a plurality of con- 
duit means (23) which are arranged tongitudinally 
of and which are arranged to communicate with 

45 a common manifold (41 ) connected to tiie suction 
means (25), tiie internal cross-section of tiie conv 
nnon manifold (41) increasing in the direction of 
flowtiierethrough. 

50 7. Apparatus as daimed In daim 6 charaderised in 
that the common manifold (41) communicates 
with valve means anranged to keep the pressure 
of the air in tiie common manifold (41) substan- 
tially constant 

$s 

8. Apparatus as daimed in any preceding daim 
characterised by means (1 5) for producing a sub- 
stantially level layer of tiie material on the support 
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means (10,11). 

9. Apparatus as claimed in any preceding claim 
characterised In that there are a plurality of 
staggered rows of inlet portions arranged tians- 5 
versely of the support means (10,1 1). 

10. A method of sorting characterised by employing 

apparatus as claimed in any preceding daim to _ 
sort material into desired and undesired portions, io 

11. A metiiod as claimed in daim 10 diaracterised in 
that the material is a Ikiuid-containing material or 
a puree. 

IS 

12. A method as daimed in daim 10 when employing 
an apparatus as daimed In daim 3 characterised 
in that the undesired material is constituted by 
blemished parts of pieces of a foodstuff, the cut- 
ting means separating these blemished parts 20 
from the remaining parts of the said pieces. 
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